Maximal coronary flow reserve and metabolic coronary vasodilation in patients with diabetes mellitus.
Structural and functional abnormalities of the coronary microcirculation have been reported in experimental diabetes mellitus. The purpose of this study was to evaluate coronary microvascular function in human diabetes. Twenty-four diabetic and 31 nondiabetic patients were studied during cardiac catheterization. A Doppler catheter or guidewire was used to measure changes in coronary blood flow velocity in a nonstenotic artery. Maximal coronary blood flow reserve was determined by using intracoronary adenosine or papaverine. Coronary dilation in response to an increase in myocardial metabolic demand was assessed by using rapid atrial pacing. Maximal vasodilator responses to papaverine and adenosine were compared in 12 diabetic patients. Maximal pharmacologic coronary flow reserve was depressed in diabetic (2.8 +/- 0.2, n = 19) compared with nondiabetic (3.7 +/- 0.2, n = 21, P < .001) patients. During atrial pacing, the decrease in coronary vascular resistance was attenuated in the diabetic (-14 +/- 3%) compared with the nondiabetic (-24 +/- 2%, P < .05) patients. Differences in coronary microvascular function between diabetic and nondiabetic patients were not attributable to differences in drug therapy, resting hemodynamics, or incidence of hypertension. In 12 diabetic patients the maximal coronary vasodilator responses to papaverine and adenosine were similar. This study demonstrates both reduced maximal coronary vasodilation and impairment in the regulation of coronary flow in response to submaximal increases in myocardial demand in patients with diabetes mellitus. These microvascular abnormalities may lead to myocardial ischemia in the absence of epicardial coronary atherosclerosis in some circumstances, and thus contribute to adverse cardiovascular events in diabetic patients.